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POLYPROPYLENE-BASED HOT-MELT ADHESIVE 



The present invention relates to a 
polypropylene-based hot-melt adhesive composition 
which is capable of bonding a polypropylene substrate 
5 to another substrate. In particular, the present 

invention relates to a polypropylene-based hot-melt 
adhesive composition that is capable of being applied 
so as to bond two polypropylene-based substrates 
together and also be capable of being subjected to 

10 recycling processes for polypropylene. 

Structures may be bonded together using a 
variety of adhesives. One adhesive that is 
relatively easy to apply while still providing good 
bonding properties is an isocyanate-containing 

15 polyurethane adhesive , which may be sprayed onto a 
substrate and then subsequently cured to provide a 
strong bond strength. In particular , use of water- 
based polyurethane adhesives is known for the bonding 
of polypropylene substrates to another substrate e.g. 

20 the bonding of mica-filled polypropylene to a woven 
polyester fabric. However, the use of such 
polyurethane adhesives in lamination processes 
represents an occupational health risk and major 
precautions must be taken during operation of the 

25 process in order to protect the personnel involved. 
It would be desirable to have alternate processes 
that do not use polyurethane adhesives. 

The grafting of ethylenically-unsaturated 
carboxylic acids or anhydrides onto polyolefins is 

30 described in U.S. Patent 4 612 155 of R. A. Zelonka 
and C.S. Wong, which issued September 16, 1986. 

U.S. Patent 5 241 014 of H. Kehr et al. 
discloses the production of largely amorphous 
polyalpha-olef ins with a narrow molecular weight 

3 5 distribution by subjecting largely amorphous 

polyalpha-olef ins containing 3-75 weight percent of 
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C 4 -C, 0 alpha-olef in, 25-95 weight percent of propylene 
and 0-20 weight percent ethylene monomer units to a 
shearing force at a temperature above the softening 
point of the polymer in the presence of a radical 
5 donor. Grafting reactions may be conducted at the 
same time. The polymers are stated to be useful as 
hot-melt adhesives. 

U.S. Patent 4 719 260 of R.K. Stuart et al. 
discloses hot-melt adhesive compositions useful for 

10 bonding polyethylene, that contain amorphous 

polypropylene polymers and grafted copolymers of 
saturated polycyclic hydrocarbon resins and maleic 
anhydride. U.S. 4 554 304 of D.R. Hansen et al. 
discloses hot-melt adhesive compositions formed from 

15 butene/ethylene copolymers that have been grafted 

with maleic anhydride and aliphatic non-polar resins. 

An adhesive has been found that is capable 
of bonding one polypropylene substrate to another 
substrate, especially mica-filled polypropylene, foam 

2 0 polypropylene or a woven polypropylene, and be 
capable of being recycled with polypropylene. 

Accordingly, the present invention provides 
an adhesive composition comprising a melt blend of: 

(a) 50-95% by weight of polypropylene that 
25 has been grafted with 0-5% by weight of at least one 

ethylenically-unsaturated carboxylic acid or 
anhydride, or derivative thereof; and 

(b) 5-50% by weight of at least one 
copolymer of ethylene and at least one comonomer 

30 selected from carbon monoxide, vinyl acetate, alkyl 
acrylates, alkyl methacrylates, in which the alkyl 
group has 1-4 carbon atoms, acrylic acid and 
methacrylic acid, and ethylene/propylene/diene 
copolymers, said ethylene/propylene/diene copolymer 

35 having a Mooney viscosity of less than 20 at 125°C, 
said copolymer having been grafted with 0-5% by 
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weight of at least one ethylenically-unsaturated 
carboxylic acid or anhydride, or derivative thereof. 

In a preferred embodiment of the blend of 
the invention, the blend is in the form of a melt 
5 blend. 

In another embodiment, the grafted 
copolymer of (a) has a melt index in the range of 
100-500 dg/min. 

In further embodiments, the copolymers of 
10 (a) and/or (b) are grafted copolymers. In 

particular, grafted copolymer (b) has a melt index of 
at least 100 dg/min. 

In still another embodiment, the copolymer 
of (b) has been grafted with 0.5-2.0% by weight of 
15 the ethylenically unsaturated carboxylic acid or 
anhydride, or derivative thereof. 

The present invention also provides an 
adhesive composition comprising a blend of: 

(a) 50-95% by weight of polypropylene; and 
20 (b) 5-50% by weight of at least one 

copolymer of ethylene and at least one comonomer 
selected from carbon monoxide, vinyl acetate, alkyl 
acrylates, alkyl methacrylates, in which the alkyl 
group has 1-4 carbon atoms, acrylic acid and 
25 methacrylic acid, and ethylene/propylene/diene 

copolymers, said ethylene/propylene/diene copolymer 
having a Mooney viscosity of less than 20 at 125°C, 

said blend having been grafted with 0-5% by 
weight of at least one ethylenically-unsaturated 
30 carboxylic acid or anhydride, or derivative thereof. 

In embodiments of the adhesive compositions 
of the invention, the adhesive composition contains 
un-grafted ethylene/vinyl acetate copolymer or 
ethylene/propylene/diene copolymer, especially such 
35 ungrafted copolymer in the presence of grafted 
copolymer of (b) . 
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In other embodiments, the copolymer of (b) 
is selected from ethylene/vinyl acetate copolymers, 
ethylene/ (me th) acrylate copolymers, ethylene/ (meth) 
acrylic acid copolymers, and copolymers of ethylene, 
5 alkyl acrylate and carbon monoxide. 

In addition, the present invention provides 
a process for the bonding of a first substrate to a 
* second substrate comprising coating the first 

substrate with a molten composition of a blend of: 

10 (a) 50-95% by weight of polypropylene that 

has been grafted with 0-5% by weight of at least one 
ethylenically-unsaturated carboxylic acid or 
anhydride, or derivative thereof; and 

(b) 5-50% by weight of at least one 

15 copolymer of ethylene and at least one comonomer 

selected from carbon monoxide, vinyl acetate, alkyl 
acrylates, alkyl methacrylates , in which the alkyl 
group has 1-4 carbon atoms, acrylic acid and 
methacrylic acid, and ethylene/propylene/diene 

20 copolymers, said ethylene/propylene/diene copolymer 
having a Mooney viscosity of less than 20 at 125 °C, 
said copolymer having been grafted with 0-5% by 
weight of at least one ethylenically-unsaturated 
carboxylic acid or anhydride, or derivative thereof; 

25 contacting the second substrate with the 

molten adhesive and cooling the resultant bonded 
structure . 

Furthermore, the present invention provides 
a process for the bonding of a first substrate to a 
30 second substrate comprising coating the first 

substrate with a molten composition of a blend of: 

(a) 50-95% by weight of polypropylene and 

(b) 5-50% by weight of at least one 
copolymer of ethylene and at least one comonomer 

35 selected from carbon monoxide, vinyl acetate, alkyl 
acrylates, alkyl methacrylates, in which the alkyl 
group has 1-4 carbon atoms, acrylic acid and 
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methacrylic acid, and ethylene/propylene/diene 
copolymers, said ethylene/propylene/diene copolymer 
having a Mooney viscosity of less than 20 at 125°C; 

said blend having been grafted with 0-5%, 
5 especially 0.5-2.0%, by weight of at least one 
ethylenically-unsaturated carboxylic acid or 
anhydride; 

contacting the second substrate with the 
molten adhesive and cooling the resultant bonded 
10 structure. 

In preferred embodiments of the processes 
of the present invention, at least one and preferably 
both of the substrates is formed from polypropylene, 
including mineral-filled, foamed or woven 

15 polypropylene. 

A variety of polyolefins may be used in the 
adhesive of the present invention, as defined above. 
Different polyolefins are used for the components 
described as (a) and (b) above, and those polyolefins 

20 in the form used in the adhesive must be compatible 
in order that the resultant adhesive has acceptable 
properties. 

The copolymer of component (a) is 
polypropylene. As used herein, the expression 

25 "polypropylene" refers to homopolymers of propylene, 
to impact or so-called block copolymers of propylene 
with ethylene in which the ethylene content is less 
than about 25% by weight and to random copolymers of 
propylene with ethylene in which the ethylene content 

30 is less than about 8% by weight. 

The copolymer of component (b) may be a 
copolymer of ethylene and at least one comonomer 
selected from carbon monoxide, vinyl acetate, alkyl 
acrylates, alkyl methacrylates, in which the alkyl 

35 group has 1-4 carbon atoms, acrylic acid and 

methacrylic acid. In embodiments, the copolymer of 
component (b) is a copolymer of ethylene, alkyl 
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acrylate and carbon monoxide. In other embodiments, 
the copolymer is characterized by having a heat of 
crystallization of less than 70 J/g. Moreover, if 
the copolymer is an ethylene/vinyl acetate copolymer, 
5 then the copolymer has a vinyl acetate content of at 
least 10% by weight. Examples of the copolymers are 
ethylene/vinyl acetate copolymers, ethylene/methyl 
acrylate copolymers, ethylene/ ethyl acrylate 
copolymers, ethylene/butyl acrylate copolymers, 
10 ethylene/ isobutyl acrylate copolymers, ethylene/vinyl 
acetate/ carbon monoxide copolymers, ethylene /ethyl 
acrylate /carbon monoxide copolymers, ethylene/butyl 
acrylate/ carbon monoxide copolymers, ethylene /ethyl 
methacry late/ carbon monoxide copolymers and 
15 ethylene/butyl methacry late/carbon monoxide 

copolymers. While the copolymer of (b) may be used 
in an un-grafted state, it is preferred that the 
copolymer be grafted. 

The monomer used in the grafting of the 
20 copolymers is at least one monomer selected from 
ethylenically unsaturated carboxylic acids and 
ethylenically unsaturated carboxylic acid anhydrides, 
including, less preferably, derivatives of such 
acids, and mixtures thereof. Examples of the acids 
25 and anhydrides, which may be mono-, di- or 

polycarboxylic acids, are acrylic acid, methacrylic 
acid, maleic acid, fumaric acid, itaconic acid, 
crotonic acid, itaconic anhydride, maleic anhydride, 
and substituted maleic anhydride, e.g. dimethyl 
30 maleic anhydride or citraconic anhydride, nadic 
anhydride, nadic methyl anhydride, and 
tetrahydrophthalic anhydride, maleic anhydride being 
particularly preferred. Examples of the derivatives 
of the unsaturated acids are salts, amides, imides 
35 and esters e.g. mono- and disodium maleate, 

acrylamide, maleimide, glycidyl methacry late and 
dimethyl fumarate. Techniques for the grafting of 
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such monomers onto the copolymers are known e.g. as 
described in U.S. Patent 4 612 155 of R. A. Zelonka 
and C.S. Wong, which issued September 16 , 1986, and 
in published European patent application No. 
5 0 369 604 of D.J. Mitchell, published May 23, 1990. 
The present invention will be particularly described 
herein with reference to maleic anhydride as the 
grafting monomer. 

Alternatively, the copolymer of (b) may be 
10 grafted or ungrafted copolymer of ethylene, propylene 
and a diene i.e; the so-called EPDM copolymers. Such 
copolymers have a Mooney viscosity of less than 20 at 
125°C. 

The adhesive composition of the present 

15 invention has a melt viscosity suitable for use as a 
hot melt adhesive, especially a melt viscosity of 
1000-100 000 cps at 220°C, especially 10 000-75 000 
cps at 220°C, and particularly 20 000-50 000 cps at 
220°C. Melt viscosity is measured using a Brookfield 

20 viscometer at a shear rate of 0.35 sec" 1 . 

The melt index of the grafted copolymer of 
(a) , when prepared separately, is preferably in the 
range of 100-500 dg/min, and especially 200-400 
dg/min; as used herein, melt index is measured by the 

25 procedure of ASTM D-1238 (190/2.16, unless specified 
to the contrary) . The grafted monomer content of the 
copolymer of (a) , when prepared separately, is 0-5% 
by weight, especially at least 0.1% by weight, and in 
particular at least 0.5% by weight. In embodiments, 

30 the amount of grafted monomer is 0.5-2.0% by weight. 

The melt index of the grafted copolymer or, 
where applicable, the ungrafted copolymer of (b) , 
when prepared separately, is preferably at least 100 
dg/min, and especially at least 250 dg/min. The 

35 grafted monomer content of the copolymer of (b) , when 
prepared separately, is 0-5% by weight and especially 
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0.1-2% by weight. In embodiments, the amount of 
grafted monomer is 0.5-2.0% by weight. 

It is also known to use blends of grafted 
and ungrafted polyolefins to order to achieve a 
5 desired level of graft in a composition, and such 
blending in of ungrafted components may be used 
herein. 

The adhesive composition of the present 
invention may be in the form of a physical admixture 

10 of the grafted copolymers of (a) and (b) described 
above. Such a physical admixture could be fed to a 
hot melt adhesive applicator. However, it is 
preferred that the adhesive composition be melt 
blended prior to being fed to the hot melt adhesive 

15 applicator, including for reasons of consistency of 
the adhesive composition that is actually applied to 
a substrate. Alternatively, the respective 
copolymers of the adhesive composition may be blended 
and then the blend subjected to a grafting process, 

2 0 using' the monomers described herein, under melt 

conditions. 

The adhesive is extruded directly onto a 
substrate i.e. while the adhesive is still in a 
molten condition. Apparatus suitable for the 
25 blending or mixing of the adhesive and for 

application of a hot melt adhesive to a substrate are 
known. 

The adhesive is applied to a first 
substrate in a molten condition and then the second 
30 substrate is applied over the adhesive while the 

adhesive is still in a molten condition. Contact of 
the adhesive while molten with both substrates is 
important in order to achieve a good bond. 

While a variety of substrates may be bonded 

3 5 together using the adhesive composition described 

herein, in preferred embodiments at least one and 
especially both substrates are formed from 
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polypropylene. Examples of particularly preferred 
substrates are mineral-filled polypropylene e.g. 
mica-filled polypropylene, foamed polypropylene , and 
woven polypropylene including fabrics, woven tapes 
5 and the like. 

The adhesive composition and process of the 
invention may be used in the bonding of substrates, 
especially polypropylene. In the latter instance, 
use of the adhesive composition permits the 

10 opportunity of recycling the bonded substrates as the 
polymeric components are based on or compatible with 
polypropylene. Such polypropylene would have a melt 
index (or melt flow index) and other characteristics 
of polypropylenes used in the forming of articles, 

15 which would depend in part on the particular end-use. 

The adhesive forms strong bonds with 
polypropylene, as illustrated below, but may be used 
with other substrates. The adhesive may be used in a 
wide variety of industrial applications, including 

20 for example in the automotive industry, and in the 
manufacture of furniture, appliances and small 
electronic equipment. 

The present invention is illustrated by the 
following examples: 

25 EXAMPLE I 

A random copolymer of propylene with 4% of 
ethylene as comonomer and having a melt flow index 
(procedure of ASTM D1238 (230/2.16)) of 5 dg/min was 
grafted with 1.4% by weight of maleic anhydride using 

30 a melt grafting process and a free radical initiator. 
The melt index of the grafted copolymer obtained was 
2 60 dg/min. This grafted copolymer is referred to 
below as component A. 

An ethylene/vinyl acetate copolymer 

35 containing 28% by weight of vinyl acetate comonomer 
and having a melt index of 800 dg/min was grafted 
with 0.8% by weight of maleic anhydride using a melt 
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grafting process and a free radical initiator. This 
grafted copolymer is referred to below as component 
B, and had a melt index after grafting of 400 dg/min. 
Component C was an ethylene (70% by 
5 weight) /propylene (23% by weight) /hexadiene (4.4% by 
weight) /nor bornadiene (1% by weight) polymer that had 
been grafted with maleic anhydride. The grafted 
polymer had a Mooney viscosity at 125°C of 22. 

Component D was an ethylene (70% by 

10 weight) /propylene (23% by weight) /hexadiene (4.4% by 
weight) /norbornadiene (1% by weight) that had been 
grafted with maleic anhydride. The grafted polymer 
had a Mooney viscosity at 125 °C of 10. 

A series of hot-melt adhesives were 

15 prepared using component A. The adhesive was 
prepared using a Brabender mixer to melt blend 
component A with another polymeric component, were 
applicable, and cooled. The resultant adhesive was 
applied, using a hot melt adhesive applicator, to a 

20 mica-filled polypropylene sheet, formed from 

homopolymer polypropylene containing 35% by weight of 
mica. After application of the hot-melt adhesive to 
the mica-filled polypropylene sheet, the adhesive 
while still molten was contacted with either a 

25 polyethylene terephthalate (PET) woven fabric or a 
foamed polypropylene sheet. 

The bonded substrates were then subjected 
to two tests viz. a room temperature 180° peel test 
and a 95 °C creep test. The test procedures were as 

30 follows: 

The 180° Peel Strength was determined using 
samples measuring 2.54 cm by 7.6 cm were peeled apart 
at ambient temperature, by peeling the substrates 
apart at an angle of 180° at a speed of 200 mm/min. 
35 The results are reported in lb/ in. 

The creep test involved holding one 
substrate in a horizontal position and attaching a 
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200 g weight to the other substrate • The weight was 

permitted to hang freely , forming a 90° angle to the 

horizontal substrate- The samples were the same size 

as those for the peel strength test. The samples 

5 being tested were placed in an oven at 95 °C shortly 

after preparation. To pass this test, at least 80% 

of the samples tested must not show signs of creep 

after a period of seven days* 

The results obtained were as follows: 

10 TABLE I 

Polymeric Substrate 180° Peel Failure Creep 
Component* Strength Type Test 

B PET fabric 26.8 cohesive passed 

B PP foam 7.8 substrate passed 

15 C PET fabric 23.0 cohesive failed 

D PET fabric 27.6 cohesive passed 

none PET fabric 23.6 adhesive 

* The amount of Component A in all samples was 80% 
by weight, except the last sample where the amount 
20 was 100% by weight i.e. there was no other polymeric 
component . 

The use of component A by itself as the 
hot-melt adhesive provided a bond with a good 180° 
Peel Strength but the failure type was adhesive 
25 failure i.e. the failure of the bond was between the 
adhesive and the substrate. Such a failure was 
deemed to be unacceptable. 

The adhesive containing component C as 
polymeric component showed an acceptable 180° Peel 
30 Strength with cohesive failure but the creep test was 
a failure. Thus, this adhesive was also deemed to be 
unacceptable. 

The remaining adhesive compositions shown 
in Table I were acceptable in both 180° peel strength 
35 and in the creep test. 

EXAMPLE II 
Blends of (i) a random copolymer of 
propylene with 4% of ethylene as comonomer and having 
a melt flow index of 5 dg/min and (ii) an 
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ethylene/ vinyl acetate copolymer containing 28% by 
weight of vinyl acetate comonomer and having a melt 
index of 800 dg/min, were grafted with maleic 
anhydride using a melt grafting process and a free 
5 radical initiator. 

Further details and the results obtained 
are given in Table II. The creep test and 180° peel 
tests were carried out according to the procedures 
outlined in Example I, using PET fabric. 
10 In Run 1, the blend contained 10% of the 

ethylene/ vinyl acetate copolymer, and had a graft 
level of 0.9%. In Run 2, the blend contained 20% of 
the ethylene/ vinyl acetate copolymer, and had a graft 
level of 0.8%. 

15 The results show that a composition that 

was blended and then grafted passed the creep and 
180° peel tests. 

EXAMPLE III 

The procedure of Run 2 was repeated, except 
20 that maleic anhydride was not fed to the extruder. 

The results obtained are given in Table II as Run 3. 

The results show that the composition 
passed the creep and 180° peel tests. 

TABLE II 



25 Run Substrate 180° Peel Failure Creep 

No. Strength Type Test 

1 PET fabric 34 cohesive passed 

2 PET fabric 29 cohesive passed 

3 PET fabric 24 cohesive passed 
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CLAIMS: 

1. An adhesive composition comprising a 
melt blend of: 

(a) 50-95% by weight of polypropylene that 
5 has been grafted with 0-5% by weight of at least one 

ethylenically-unsaturated carboxylic acid or 
anhydride, or derivative thereof; and 

(b) 5-50% by weight of at least one 
copolymer of ethylene and at least one comonomer 

10 selected from carbon monoxide, vinyl acetate, alkyl 
acrylates, alkyl methacrylates, in which the alkyl 
group has 1-4 carbon atoms, acrylic acid and 
methacrylic acid, and ethylene/propylene/diene 
copolymers, said ethylene/propylene/diene copolymer 

15 having a Mooney viscosity of less than 20 at 125°C, 
said copolymer having been grafted with 0-5% by 
weight of at least one ethylenically-unsaturated 
carboxylic acid or anhydride, or derivative thereof. 

2. The composition of Claim 1 in which 
20 the blend is in the form of a melt blend. 

3. The composition of Claim 1 in which 
the polymer of (a) has a melt index in the range of 
100-500 dg/min. 

4. The composition of any one of Claims 
25 1-3 in which the polymer of (a) or (b) is a grafted 

polymer. 

5. The composition of any one of Claims 
1-3 in which the polymers of (a) and (b) are grafted 
polymers. 

3 0 6. The composition of Claim 4 or Claim 5 

in which grafted polymer (b) has a melt index of at 

least 100 dg/min. 

7. The composition of any one of Claims 

1-6 in which the polymer of (b) has been grafted with 
35 0.5-2.0% by weight of the ethylenically unsaturated 

carboxylic acid or anhydride, or derivative thereof. 
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8. An adhesive composition comprising a 

blend of: 

(a) 50-95% by weight of polypropylene; and 

(b) 5-50% by weight of at least one 

5 copolymer of ethylene and at least one comonomer « 
selected from carbon monoxide, vinyl acetate, alkyl 
acrylates, alkyl methacrylates, in which the alkyl 
group has 1-4 carbon atoms, acrylic acid and 
methacrylic acid, and ethylene/propylene/diene 

10 copolymers, said ethylene/propylene/diene copolymer 
having a Mooney viscosity of less than 20 at 125°C, 
said blend having been grafted with up to 
5% by weight of at least one ethylenically- 
unsaturated car boxy lie acid or anhydride, or 

15 derivative thereof. 

9. The composition of Claim 8 in which 
the adhesive composition contains un-grafted 
ethylene/vinyl acetate copolymer or 
ethylene/propylene/diene copolymer. 

20 10. The composition of Claim 9 in which 

the composition contains ungrafted copolymer in the 
presence of grafted polymer of (b) . 

11. The composition of any one of Claims 
8-10 in which the polymer of (b) is selected from 

25 ethylene/vinyl acetate copolymers, ethylene/ (meth) 
aery late copolymers, ethylene/ (meth) acrylic acid 
copolymers, and copolymers of ethylene, alkyl 
aery late and carbon monoxide. 

12. The composition of any one of Claims 
30 1-11 in which the melt viscosity of the composition 

is 1000-100 000 cps at 220°C. 

13. The composition of Claim 12 in which 
the melt viscosity is 10 000-75 000 cps at 220°C. 

14 . The composition of Claim 12 in which 
35 the melt viscosity is 20 000-50 000 cps at 220°C. 

15. The composition of any one of Claims 
1-14 in which the polymer of (a) has been grafted 
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with at least 0.1% by weight of said at least one 
ethylenically unsaturated carboxylic acid or 
anhydride, or derivative thereof. 

16. The composition of any one of Claims 
5 1-14 in which the polymer of (a) has been grafted 

with at least 0.5% by weight of said at least one 
ethylenically unsaturated carboxylic acid or 
anhydride, or derivative thereof. 

17. A process for the bonding of a first 
10 substrate to a second substrate comprising coating 

the first substrate with a molten composition of a 
blend of: 

(a) 50-95% by weight of polypropylene that 
has been grafted with 0-5% by weight of at least one 

15 ethylenically-unsaturated carboxylic acid or 
anhydride, or derivative thereof; and 

(b) 5-50% by weight of at least one 
copolymer of ethylene and at least one comonomer 
selected from carbon monoxide, vinyl acetate, alkyl 

20 acrylates, alkyl methacrylates , in which the alkyl 
group has 1-4 carbon atoms, acrylic acid and 
methacrylic acid, and ethylene/propylene/diene 
copolymers, said ethylene/propylene/diene copolymer 
having a Mooney viscosity of less than 20 at 125°C, 

25 said copolymer having been grafted with 0-5% by 
weight of at least one ethylenically-unsaturated 
carboxylic acid or anhydride, or derivative thereof; 

contacting the second substrate with the 
molten adhesive and cooling the resultant bonded 

30 structure. 

18, A process for the bonding of a first 
substrate to a second substrate comprising coating 
the first substrate with a molten composition of a 
blend of: 

35 (a) 50-95% by weight of polypropylene and 

(b) 5-50% by weight of at least one 
copolymer of ethylene and at least one comonomer 
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selected from carbon monoxide, vinyl acetate, alkyl 
acrylates, alkyl methacrylates, in which the alkyl 
group has 1-4 carbon atoms, acrylic acid and * 
methacrylic acid, and ethylene/propylene/diene 
5 copolymers, said ethylene/propylene/diene copolymer « 
having a Mooney viscosity of less than 20 at 125 °C; 

said blend having been grafted with 0-5% by 
weight of at least one ethylenically-unsaturated 
carboxylic acid or anhydride; 
10 contacting the second substrate with the 

molten adhesive and cooling the resultant bonded 
structure . 

19. The process of Claim 17 or Claim 18 in 
which the blend has been grafted with 0.5-2.0% by 

15 weight. of at least one ethylenically-unsaturated 
carboxylic acid or anhydride. 

20. The process of any one of Claims 17-19 
in which at least one substrate is formed from 
polypropylene. 

20 21. The process of any one of Claims 17-19 

in which both of the substrates are formed from 
polypropylene. 

22. The process of Claim 20 or Claim 21 in 
which the polypropylene substrate is selected from 

25 mineral-filled, foamed or woven polypropylene. 

23. The process of any one of Claims 17-22 
in which the melt viscosity is 1000-100 000 cps at 
220°C. 

24. The process of Claim 23 in which the 
30 melt viscosity is 10 000-75 000 cps at 220°C. 

25. The process of Claim 23 in which the 
melt viscosity is 20 000-50 000 cps at 220°C. 
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